A. Direct Installations 



E. Net-only installation 



D. Observer Installation 
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4. Multiprocessor 
(parallel) 
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Remote 
processing at 
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connection 
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office/ passive 
viewing of 
data/results 
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OPTIM Central 
Processing Center (CPC) 




£5 



B. Field-Based installations^ 
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Data acquisition system 
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Data acauisition system 
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Initialize 



Display Window ^ g ^ ^/ 





Select View 
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ICellGraph 


Model Graph 


ISurveyDesign 





Press "Contact Us" 



Ch< ei e n S \f ,er 
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Press Print 
Print to Printer 



Press Quit 
Exit from Set sOpt 



Press Reset 

Reloads all Views 




Press Run Riots 
Runs Riots Module 
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Press (Jo; «, » 

Display view from Riots 
Output Hies 





Display Velocity 
Structure 
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Zoom Buttons 



Make Eps 
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Zoom Burtons 
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View all 
Picks 



Oft 



TOT 

and model's ft 
simultaneously 
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Step Animation 
Display jtevious 
pick's fit to model 



Sop Animation 
Display next pick's 
fit to model 
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RIOTS Settings 
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Reduco to Model Coordinates 
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Sen sources and receivers tor elevation profit and determine 
onque sources and receivers for v^suargation 
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^^Perform^Full Generalized ,Si^lal|dmM^p^ 



Output results 
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Press "Ctmtect Us" 






Press Print 
Print to Primer 







Press Quit 

Exit from SeisOpt 



Press Reset 
Reloads all Views 




Press Settings 



Press Go, «, » 
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Display hits, source 
and receiver locations 



Zoom Bullous || Move 
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nx=n umber of girds in x 
nzsnumber of grids in 2 
h=gnd spacang in (fXm.krn] 



autccal=1 



Default resolution 
or Set resolution 



Resolution 
settings 
ress[l - 5] 

forllcwest-ftighes: 



tf7 



HI 



Unns 
it (fun, km] 



Output 
file 

extension 
extf= 




notsinput file 
RIOTS Settings 




Output 
director/ 
outdir* 




Receiver 
coordinate 
file recfifcs 



Number of first arrival 
packs, nPicksst 




Source 
coordinate 
file. 5rcfii=s 



Hi 



Picks file 
obfii= 



11 1> 



Number of sources 
nSources= 
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NO 



I 



Input velocity 
model from 
RIOTS 

inmodav.final 



autocal=1 

Dummy 
vanaole 



z. 



Coordtnates 
of box-area 
to maximize 
hitcount 
fu*x,ufz T lrx.irz1 



Flag lo perform 
interactive or auto 
survey design 
interactive^ 1,0] 



nxanumber of grids in x 
nzsnurnber of grxds in z 
hngrid spacing [ft,km.m] 
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Flag set to either 
append existing 
Surveyfiie or create 
a new one. rassfO.I 



receivers 
nRecervers 
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riotsinput 




Determine Average RMS error 



After 10 temperature settings 

♦ 



Determine Critical Temperature 
and Set Annealing Schedule 



Perform Full Simulated Annealing 
Optimization 
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riotsinpyt 
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Initial Velocity Model 



O processing 



Irput other constiaints for 
the optimizer^ available^ 



(^Arvnealing Schedule 



|q wwraltoed simulated Ann«aimg 



I Algorithm ^ 
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Perturb the Velocity model 



Smooth the perturbed 
Velocity model 



Evaluate the OCjectwe 
Function 



Compute Calculated Data 





it Convergence Criteria is Satisfied 
exA iteration loop 



Robust Model Estimate. Average models 
wiUi RMS ciose lo gtobai minimum 



Compute -hitcounr t hrough me final velocity modeT"^ 



Results 
Output files 
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Reduce to Model Coordinates 
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Sort sources and receivers for elevation profile , , 1 ^3 

and determine uniques sources; receivers for visualization 



Perfom Automatic 
Survey Design 





Output results 




pioiinput surveyplot 




MakeEPS 
Report Quality 



Output/ 



vJinal from RIOTS 




NEW coordinates of sources 
and recsh/ars from Ravish 1S0 
view 



Compute hiicount through 
ths Vsfccrty Model using new 
source coordinates 
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Append SurveyfH^NSMNRJr if f,| e exists and « the number 

tJ?Z m 'l T nUmber ° f sourc8s a '» ,h « ^ prevbus 
execution f the number of sources or rece^rs have changed 
then new file will be created ^'«"iyea 
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Output files 
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v.final from RIOTS 
1 



Coordinates of box within which 
hitcount has to be maximized 
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rtsdinput 



( ^Annealing Schedule 
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Calculate the average 
hitcount in the box-area 
to be maximized 



Perturb the Source Coordinates in x 




Find corresponding source elevation 
by interpolation 



Compute hitcount through 
the Velocity Model using new 
source coordinates 



Convergence Criteria: No improvement 
in average hitcount after 850 iterations 



Append Surveyfiie-[NS]s|NR]r if file exists or creat new one 
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Output flies 
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user defined 
tuser defined 



self scale «[0.1] 
1 tor default 
[min.max] sellings 
0 for user set 
values 



coord={0,1]. ifO 
do not piot source and 
receivers on image, if i 
plot sources and receivers 



e!ev=40,1J. If 0 do 
not plot elevation 
profile on image. If 
1 plot profile 



rf=[velplot,hitpiot, 
surveyplot] 



velplot: input file from RiOTS 
containino velocities info 



Coordinates of 
the image 
Ooundanes 
[xmax.xmin, 
ymax,yroin] 



hitpiot: input file from RIOTS 
containing hitcount info 



surveyplot: input file from 
RlSD containing surveyfde infog 




!ayers={250] 

number of 
cokns in image 



cotor»[0,1] 

for [color, 
grey] piot 



aspect=[nz/nx] 
Default aspect 
ratio is 1 : 1 



$label«[label for amp] 
xlabeb[label for x axis] 
ylabels[!abet for z axis] 
title={taie of image] 



plotinput 
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Determine minimum & maximum 
of image 



Plot sources and Receivers 



Sort sources and receivers 
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Plot elevation profile 





Read in values from fiie specified by 
if parameter 
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Detreimine color levels 
Make raster image 
Piot axes and axes labeis 
Piot title of image 



Wme out EPS image 
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RAVISH Tuner Graph 
(TG)View 



Ensure liotsmput file thai created the 
velocity mode) that is to be tuned 
exists tn the installation directory 
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Ensure appropriate v.final created by 
RIOTS exists 



Load appropriate Velfile 
created I 
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Ciick Tune Box 
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Draw Box around 
area to be tuned 



by RIOTS "T 
Choose apprcprfa 



Input apnori constraints 



Click SetVei 
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appropriate Layer Density 



Click Gradient 



Enter New Velocity 
Click OK 
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Click Layer Seleci 



Choose i ayer to be- tuned on displayed Veffile — 



Enter LoA Velocity 
Enter High Vel. 

Click OK 



X 



Olck Move Oown to 
Move selected iayter 
Down 



Ciick Move Up to 
Move selected layter 
Up 



Change velocity in a box-area 



j Click Change Ve* 



Ciick RIOTS Settings 
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Enter value of 
Velocity to be 
Incremented or 
decremented 




Enter NEW output tile extension to prevent overwriting existing velocity model 



X 



Click Check Model 
T 




^Jnvokes Forward Mode^^ 



Ciick Settings, 

Load the new outpu; files created by the forward model er 
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riotsmput file tncludiog v.iinal 
PHOTS Settings 




Reduce to Model Coordinates 



Sort sources and receivers for elevation prof lie and determine 
unique sources and receivers for visualization 
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Compute limes throughrthe Velocity Model 
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Compute "hitcount" through theVeloctty Model 
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Output results 



Veffile, Hitfile, Prckfiie. 
Errorfife. Surveyfile 




veioiot hctpfoT. ptampSl 1 v.finalrisdinpiFI 



(^Rep 



MakeEPS 

Report Quahtf Output 




Prepare Data 



Choose Mode 
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Auto Mode 



Manual Mode 
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Auto /Manual 
Parameter Entry Mode 
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Enter: 
emaLL address 
Units (choice) 
Reso Luti o n (ch o ice; 
Nrec 
Nsccs 
Extension 
Date 
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Auto S \ Manual. 

^uto/ManuaL 



Enter! 
e ma iL address 
Units (choice) 
Nx 
Nz 
h 

Nrec 
Nsrcs 
Extension 
Date 



Print to riotsinput 




Setup up run scripts V — - 
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Go to file upLoad diaLog 
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Web browser or 
web-enabled 
SeisOpt GUI 



Start Page, with > 
instructions / 
Options: / 
Run Seisopt, 
Default 
resolution 
Run SeisOpt, 
-Manual 
resolution 
View progress 
View Results 
Download 
results 
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Enter 

User login 
and 

password 



Enter survey 
parameters 



Enter survey 
parameters 
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Progress 
window 
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J\ 



ft 
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Results 

summary, 

viewing 



Seismic 
data on 
client 



Upload data files to 
SeisOpt server 



Upload 






summary, run 




SeisOpt 







SeisOpt 
running 
message 



Viewing 
instructions 



Download 
results to client 
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Initialization 



Initialize 
Population 



Seismic survey 
parameters and 
travel-time data 



Calculate GA 
parameters 
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Optimization 



■led ,9*1 . zoi 



No 



Cross-over 




Mutation 




Smoothing 
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Evaluation 



Smart 
mutation 
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Ray tracing 



Output 
results 
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Start MPI 



Serial 
GA 



Serial 
GA 
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Pool of 

exchange 

models 



Collect results 
from serial GAs 



Serial 
GA 
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Output 

best 

result 
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Sources file 
eceiversfile 
Picks file 



Resolution 
nx 
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•Output directory 



Output extension 




Kilometers 




/ X- 


demo3\demo3_ 


_src 




demo3\demo3_ 


jec 




demo3\demo3_ 


_obs 




Highest 












5 ! 


120 | 


demo3\ 






1 






m 







6 



21 



"Auto Calculation of nx, nz and h *~ 



For manual entry, set autocall in riotsinputand enter 
values for nx, nz and h or uncheckthe Autocal box in RIOTS Settings 

Suggested grid spacing for max. resolution (res=5) = 6.358699e-002 km 

Maximum Offset=3.90Q000 km Maximum Dist.=3.9G0000 km 



Parameters used for this run are: 
nx=64 ns=24 grid spacing (h) = 6.358699e-002 km 
Resolution of this run is Highest (5) 



RiOTS - Refraction Inversion and OpTimization Software 
Copyright (c) Optim, L L C, 1998-1999 
PartofSeisOpt @2D Version 2.0 

Visit us at http J'/vww.optimsoftware.com/ 

For Support Contact support@optimsQflwarexom 

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 



'This run of RIOTS may take at least 22 minutes 1 
r NOTE: This is an estimate of the lower bound ** 
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Nearing completion... 



Maximum velocity in modei= 5.91 9 km/s 
Minimum velocity in models 1 .270 km/s 
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Parameters used forthis run were 

nx=64 nz=24 h=6.358699e-002 km and Highest resolution (res=5) 

Output files WITHOUT extension written to therdirectory from 

which SeisOpt @2D was launched AND 

Output files WITH extension J written to the directory demo3\ 



This run of RIOTS took 1 7 minutes 

Done Ar ""~~ 7* .K^^L 
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^Globally Optimal Discovery SeisOpt @2D vZD 


(c) Oplrnisoftware.com 


BEE 






Veifile gj 








Layer 


Velfile 








Hiffile 


1.Q- 




Pickfile 


— Z3f 








Surveyfiie 












^ Files To View and View Mode 



EEC 





Number of views 




4 




— View 0 — 


| interactive Velocity Graph 


j£{ 


demo3\VelfileJ 




— View 1 — 


{interactive Velocity Graph 




demo3\HiffileJ 




~ View 2 — 


Model Graph 




demo3\Pickfiie_1 





™ View 3 — 
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lH* Globally Optimal Discoveiy 


SeisOpt @2D v2.0 


ic} Optfmtoftwdre.com 






i 


jVelfile rj 










Layer DensityjMaximum 










m F15 - 34 



yob 



Veifile 



Layer Density Maximum 
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[^Globally Optimal Discovery 



SeisOpt @2D vZO 
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j£§ Plug jess 



AUTOMATIC/INTERACTIVE Refraction Survey Design 
Copyright (c) Optim, LLC.1 998-1 999 
Part of SeisOpt @2D Version 2.0 

Visit us at http://www.optimsonware.com 
For Support Contact support@optimsoftware.com 



Surveyffle-NSsNRr witt be written, where 

NS is the number of sources and 
NR is the number of receivers 

Model Dimensions: nx= 64 nz= 24 grid spacing (h) = 6.358699e-002 

^Perfroming INTERACTIVE Refraction Survey Design 1 



*View Surveyfile-5s1 20r for results. If not loaded, click Settings, 1 
* choose ISD view and load Surveyflie-5s1 20r *** 
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WW^^^g ^ WWW ^^^^^^g^^^^g^g^ • - r;.-r,-: r--^-^„ . -* " TST'^^i^^^wm^i 

^Progress ^r^S^y W - ■■ : ^■■V.^.b-ifiBfe^M 



JtJt AX A A A JLAJL X 



AUTOMATIC/INTERACTIVE Refraction Survey Design 
Copyright (c) Optim, LLC.1 998-1 999 
Part of SeisOpt @2D Version 2.0 

Visit as at http.7/Www.optimsoftware.com 
For Support Contact support@optimsottware.com 



Surveyfile-NSsNRr will be written, where 

NS is the number of sources and 
NR is the number of receivers 

Model Dimensions: nx= 64 ns= 24 grid spacing (h) = 6.358699e-0Q2 

Performing AUTOMATIC Refraction Survey Design **** 



'View Surveyfile-5s120r for resuits. If not loaded, click Settings, 
' choose ISD view and load Surveyfile-5s120r *** 
Nearing completion... 




********** Done *********** 
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?, Ymaiamum] 1.1 90000 



Scaielabel Velocity, km/s 



X axis label 



Distance, km 



Y axis label Elevation, km 



L^kS^m Velocity Model 



^%Aspe|J|| 0.375000 

^S?':NumieVd^§lf250 
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_____ _[Use^aiff^^^^'i 



, 1.7 r^S ^nimumj 
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3XC 



AXAAXAA - Jt f 



AAAAXXXXAAAXAAAAAAXAAAAAAAAAAA 



makeEPS: Make Report Quality PostScript Plots 
Copyright (c) Optim LLC, 1 998-1 999 

Supplied as part of SeisOpt @2D Version 2.0 

Visit Us at http:/Awvw.optimsoftwarexom 
For Support Contact support@optimsoftwar6.com 



aaaxxaxxaaaaaxaa 

Reading input file pfotinput 

mawel = 5.91 851 , minvei = 1 .27006, 

Output EPS file written to demo3\velpJoM ,eps 
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-beowuff - Netscape 



BHD 




Instructions for use : The Net-Based SeisOpt™ @2D™ seismic data processing center is 
currently operational in test mode. To use the processing services, you must have the demo 
login and password Contact Qptim (Phone:775.784.6613) for this information. 



Have your username and password handy. 
Have your data files ready. 

o Click here t o download one of Optim's conversion programs for creating the input 
data files from some popular picking program formats 

° Or, for testing, you can download demo data files by clicking here 5 > / 

You have two options: 
. ° Choose from a series of default resolution settings to perform the optimization. Use 
this option when performing velocity optimization on a data set for the first time. 
Click here for more details ^ 
o Manually set the model parameters Use this option only after you have run the data 
set at least once using the default resolution setings. Click here for more details. 
When you are ready to begin processing, click one of the 'Start Processing' buttons below 
and click 'Next". You will be prompted for your username and password, before continuing 
on to the parameter setting and file upload pages. 

You can also check on the progress of a submitted job or download output files from a 
previous job by choosing the appropriate button below and clicking 'Next'. 



EPHM 



iDocumenfc Done 




$£beowu!f - Netscape 




I want to: 

& Start processing using a choice of default resolution settings 
c Start processing using manual settings 



<~ Check the progress of a current or previously submitted job-^- 

<~ View output of a completed job ■ ^ if 2_ 

<"" Download the output files from a completed job <&—- 3 if 3 
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Next 



It £559?* ; •jDocumenfc Done • 
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Usemame and Password Required 
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$tSeisOpl@2D DEMO - Nelsv. , 




pi 



* TM 

mi 

software- com 



• Email: pat ish@ opt imsof twar e 

• Units in: <~ Feet C Meters f Kilometers 

• Resolution: <"* Lowest C Low <~ Medium C High ^ Highest 

• Number of Picks Qntegzr): [*8q i 

• Number of Sources (integer): 

• Output File Extension: jo 
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Next | 



Ffr. ^7 
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TM 
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software- c 



vtim 



• Email: jsat ishG opt imsoft ware 

• Units in; C Feet C Meters & Kilometers 

• NX (integer): 

• NZ (integer): Jm" 



• H (floating point): j* 063 j 

• Number of Picks (integer): ) 48Q 



♦ Number of Sources (integer): 

♦ Output File Extension: fi 
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\%Z Upload Finished - SeisOpt@<_ gunning - Netscape IIEDE3 












edu/cgi-bin/up.pt MSSS^^SS^^M 







t VtWl 

- A ** software, com 

You uploaded 3 files totalling 8796 total bytes. Individual file information is listed below: 



C:\Opti2ti\DEMOS\demonet__obs - 4320 bytes 
C:\Opcim\DEHOS\deiaonet;_src - 236 bytes 
C:\Optim\DEHOS\demonet; rec - 4240 bytes 



Input Parameters and Data Files Have Been 

Uploaded 

Click Here to Start Running SeisQpt @2D 




Your Job has Been Started 



ItaSyou? job/ *"* ° PenS 00 t0P l6ft C0m8r ° f y0Ur SCreen ' w '" prov,de a rou 9 h estimate of the 



on 



SelaSie 5 ^ V ° U ^ ^ d0Wni ° ad 0UtPUt fileS by CliCkin9 the appr0riate buttons 
OR 

You can clic k here to view the output files once the job is done 

reclnTpa^e Shift " Rel0ad ' 0r ' Shift - Refresh ' on * our browser to ™^ sure you are displaying the most 
Contact Optim or at 775.784.66 13 if you have any questions 
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R Seisopt @2D Progress EjlU gj 




-5. 3 2 



3 r sr 



R Seisopt @2D P rogress EIlsIEI 

—■ = ~ "V 

Seisopt @2D is Finished t 



< f '5 ■ ' : 3 
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Your Job with Extension 0 has Finsihed 

Quit the progress bar to view the output from your job 

OR Z C O 

you can clic k here t o view the output files 

Please use 'Shift-Reload' or 'Shift-Refresh' on your browser to make sure you are displaying the most 
recent page 

Contact Optim or at 775.784.6613 if you have any questions 



Job Results - Netscape 




TM 



^ > 50ftware.com 

Your SeisOpt @2D Job With Extension 0 Has Finished 

SeisOpt @2D Optimization Parameters 

Maximum velocity in the model = 5.947 km/s 

Minimum velocity in the model = 1 ,384 km/s 

Parameters used for this run were: 

Auto Resolution Setting of Highest resulting in 

nx = 64 

nz = 24 

h = 6.3586B3e-02km 

It took 1 hour(s), 1 minutes and 1 seconds to complete this optimzacion 
SeisOpt @2D Results: Download and Visualisation ^ ^ ^ 

♦ To download the output files click here 

♦ To view the results, select the appropriate file from the pull down menu located at the top center of the window 
below and click 'Go 1 . For detailed instructions click here. % > / <~> 



Jhttp^ockerxs.unr.eciurtestOapanciemo/Vetfile j|| 



Layer Density Maximum 
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J~ir Job Results - Netscape 




http://rockerxs.unr.edu/iesVjapandemojVelfite 




tStop^ 



1 



Please use 'Shift-Reload' or 'Shift-Refresh' on your browser to make sure you are displaying the most recent 
page 

Contact Optim or at 775.784 .6613 if you have any questions 



ft* ■ i"; 




Locafi&jhljii: //f ocker.cs. unr .edu/test/japandemo/Q utputPar.html 



httpy'/rocker.cs.unr.edu/lest/japandemo/Hitfile m 




Please use 'Shift-Reload' or 'Shift-Refresh' on your browser to make sure you are displaying the most recent 
page 

Contact Optim or at 775784.661 3 if you have any questions 



[Transferring data from tockerxs.unr.edu ^^IBfe 



3 



5 ■ 



j-jr Job Results - Netscape 



E0E3 




jhttp^rocker.cs.unr.edu/test/japandemo/Pickfile jr) 



V Mew all picks 




Black(squar8)=>0bserved— Blue(lrD=>Calculated:::Source-Number: 20.0 



Please use 'Shift-Reload' or 'Shift-Refresh' on your browser to make sure you are displaying the most recent 
page 

Contact Optim or at 775.784.6813 if you have any questions 
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Parent Directory 
Errorfile 0 
Errorfile p2 
Errorfile progress 
Errorfile test 
Errorfile test!212 
Errorfile testIE1212 
Hitfile 
Hitfile 0 



Hitfile p2 
Hitfile progress 
Hitfile test 
Hitfile test!212 
Hitfile testIE1212 
Out put Par . html 
Pickf ile 
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